In this work, binary mixtures of a non-ionic surfactant (Triton X-100) and water were studied with concentrations of 30%wt H2O, showing, lamellar mesophase at temperatures below 10 o C. Different dicationic ionic liquids were used for doping these mesophases: 1,n-bis(3-methylimidazolium-1-yl)alkane, 1,n-bis(1-methylpyrrolidinium-1-yl)alkane and 1,n-bis(pyridinium-N-yl)alkane dibromide, where n = 6 and 8. Polarized Optical Microscopy and Small-Angle X-ray Scattering were used for identifying the mesophases and the influence of different dicationic ionic liquids on the lyotropic liquid crystals phase transitions. The addition of dicationic ionic liquids to the lyotropic liquid crystals samples led to changes in transition temperature and in mesophase structure itself (such as characteristic distances). 
Introduction
Triton-X 100/water binary system has a well-known phase diagram 1 in which the main ordered phase is hexagonal, and also have a small region of lamellar phase at low temperature (from 0 o C to 6 o C) and high concentrations (from 65 to 80wt% of Triton X-100).
Ionic liquids (ILs) are salts with low melting points (< 100 o C), solely composed of mobile ions. They are often referred to as designer materials due to the infinite possibility of combinations for anions and cations, thus rendering ionic liquids with their own set of physical or chemical properties, suitable for specific applications in several fields, such as electrochemistry 2 , catalysis 3, 4, 5, 6, 7 , CO2 absorption 8 and gas chromatography stationary phases 9 , among others.
Ionic liquid crystals are a class of liquid-crystalline compounds that contain ionic units in the mesophase. Due to the presence of anions and cations, ionic liquid crystals are ion conductive, enabling the construction of materials with anisotropic electric current conductivity 10 . In general, ionic interactions tend to stabilise lamellar mesophases, due to an ionion stacking and electrostatic interactions 11 .
Exploration of the lyotropic liquid crystals (LLC) behaviours of surfactants in ionic liquids may provide a better understanding of intermolecular actions in self-assembly and also improve some properties of LLC, like better thermostability compared to those constructed in aqueous media. In these systems, various LLC phases could be detected, including the normal hexagonal, lamellar, sponge and reverse bicontinuous cubic phases, some of them not detected in aqueous media. The modification of the alkyl chain length in surfactant was reported as a possible way to come from a reversal to a normal mesophase 
Experimental Section

Materials
Lyotropic Liquid Crystals
Binary mixtures of a non-ionic surfactant and water were prepared with Triton X-100
from Sigma Aldrich and distilled water. The concentration of 70%wt %Triton X-100 was used for lamellar mesophase 14 . Samples were prepared by mixing all components in a vortex and using an ultrasound bath and centrifugation for homogenization. For doped LLC, solid DIL-1-5
were directlly added to the lamellar matrix.
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Dicationic Ionic Liquids
All germinal dibromide dicationic ionic liquids were prepared in high purity using standard methods described in the literature [15] [16] [17] [18] [19] [20] [21] [22] . The DIL-1-5 compounds were obtained as pure amorphous white solids in 60-85% yield, and were fully characterized by 1 H and 13 C NMR. 
Polarized Optical Microscopy
The samples were encapsulated inside micro slides 0.2 mm thickness sealed with 
Results and discussion
Firstly, all prepared samples were observed in a polarised optical microscope positioned on a hot stage, as described before. The temperature was variated from about 6 o C up to 40 o C, and micrographics were taken with a digital camera coupled to the microscope; In Figure 2 showed some of them. refers to the first peak, and DIL's concentrations for each sample can be found in Table 1 . A comparison of the influence of the number of carbons (n = 6 and n = 8) in the central chain of DIL was done ( Figure 5 ) for Cn(C1Im)2Br2 and Cn(C1Pyrr)2Br2. There is a small shift to the right of peak positions with increasing carbon number, but the relation 1:2 is preserved, as
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well the peak intensity, indicating that lamellar mesophase is preserved but with a small lamellar periodicity d. Using the lamellar periodicity, d, which was found for the pure lamellar mesophase, we calculated membranes thickness, dm, and water layer thickness, dw, where d = dm+dw, and d = dm/ (1-vfw) , vfw is the volumetric water fraction, getting dm=31.97 Å and dw=14.64 Å. The addition of the DIL's studied in this paper in a lamellar mesophase lead to a more ordered lamellar mesophase, with a larger lamellar periodicity d. The increasing in lamellar periodicity with DIL doping may be due to an increase of water layer thickness or membrane thickness. DILs molecules are shorter than Triton-X molecules, and its interaction with the hydrophilic part of Triton-X promote an enlargement of the water layer, more significant for DIL-3 and DIL-5, in comparison with DIL-1 ( Table 2 ). between DIL and Triton-X. Molecular interactions between Triton-X and DIL may be contributing to a tight molecular arrangement, leading to a more rigid structure.
